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Necrotic enteritis (NE) is well-known as a detrimental disease in the poultry industry, which results
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115
AMP production 116 The AMP used in the present study was derived from camel lactoferrin (cLF) consisting of 42 117 amino acids, which were recently generated in our lab recently (for more details regarding the 118 peptide cLF chimera production, please review previous papers [12, 13 and 14] . Briefly, 119 preparation of recombinant plasmid vector was conducted through transforming recombinant 120 expression vector harboring synthetic cLFchimera into DH5α bacterium [12, 13 and 14]. Next, the 121 latter bacterial colonies were cultured to harvest plasmid extraction. Then, the recombinant vector 122 was transferred into E. coli BL21 (DE3) as an expression host and cultured in 2 mL Luria-Bertani 123 broth (LB) medium for overnight according to standard protocol [18] . In the next step, cultured 124 materials were inoculated in 50 mL LB and incubated at 37°C with shaking at 200 rpm. Then,
125
isopropyl-β-D-thiogalactopyranoside (IPTG) was added to a final concentration of 1 mM and 126 incubated at 37°C for 6 h after IPTG induction. Periplasmic protein was collected at different times 127 after IPTG induction (2, 4, and 6 h) according to the method described by de Souza Cândido et al.
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On days 10 and 22, 2 birds from each pen (12 birds/treatment) were randomly selected, euthanized 160 by cervical dislocation, the viscera was excised, the intestine was discreetly separated from the 161 whole viscera, and the adherent materials were precisely removed. The ileum was gently pressed 162 to aseptically collect ileal content into sterile tubes for microbiological analysis. A section (about 163 5cm) from mid-jejunal tissues was meticulously separated for morphological analysis. A 2cm 164 section from the mid-jejunum was detached, rinsed in cold phosphate-buffered saline (PBS), 165 immediately immersed in RNAlater (Qiagen, Germantown, MD), and stored at −20°C for 166 subsequent gene expression determination. On day 22, NE lesions of duodenum, jejunum, and 167 ileum from 2 birds per pen were scored on a scale of 0 (none) to 6 (high) as described previously 168 [23].
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Intestinal morphology 171 The method used to prepare samples for morphometry analysis was already explained by 172 Daneshmand et al. [24] . Briefly, jejunal samples were stored in a 10% formaldehyde phosphate 173 buffer for 48 h. Next, the samples were processed on a tissue processor (Excelsior™ AS, Thermo
174
Fisher Scientific, Loughborough, UK), fixed in paraffin using an embedder (Thermo Fisher Histo
175
Star Embedder, Loughborough, UK), and cut with a microtome (Leica HI1210, Leica
176
Microsystems Ltd., Wetzlar, Germany) to a slice of 3cm. Then, the slices were placed on a slide 177 and dehydrated on a hotplate (Leica ASP300S, Leica Microsystems Ltd., Wetzlar, Germany), and 178 dyed the samples with hematoxylin and eosin. Finally, the dyed slices of jejunal were examined 
Statistical analysis
220
Data were statistically analyzed in a completely randomized design by ANOVA using the General
221
Linear Model (GLM) procedure of SAS (SAS Inst., Inc., Cary, NC). Tukey's test was used to 222 compare differences among means of treatments, and P values < 0.05 were considered to be Table 4 represents the effects of experimental diets on growth performance of broilers. Antibiotic 239 fed birds showed higher (P < 0.05) ADG compared to challenged and unchallenged groups.
240
Peptide also increased (P < 0.05) ADG when compared to the other group. However, its difference 241 with unchallenged group was not significant. At d 22, additives decreased (P < 0.05) feed intake 242 compared to challenged group, while their differences with unchallenged group were not 243 significant. Interestingly, supplementing challenged chickens with peptide improved (P < 0.05)
244
FCR compared to both challenged and unchallenged group at the end of the experiment (d 22), 245 while birds received antibiotic showed better (P < 0.05) FCR compared to challenged group, but 246 similar effect with those of unchallenged group.
248
Jejunal villi morphology
249
The effects of treatments on jejunal morphology are shown in Table 5 
Discussion
280
Necrotic enteritis is still a global concern with drastic losses in poultry farms, mainly due to 
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Faculty of Veterinary Medicine, Urmia University, Urmia, Iran. 1 NC: negative control group received corn-soybean meal diet without challenge and additives; PC: positive control group received NC diet experimentally challenged with necrotic enteritis; AMP: PC received group supplemented with 20 mg antimicrobial peptide/ kg diet; Antibiotic: PC received group supplemented with 45 mg antibiotic (bacitracin methylene disalicylate)/ kg diet. 2 VH: villus height; VW: villus width; CD: crypt depth; VH/CD: the ratio of VH to CD; VSA: villus surface area. 3 SEM: standard error of means (results are given as means (n = 12) for each treatment). Effects of treatments on the expression of different genes in the jejunum of broiler chickens on day 22. Samples were analyzed using qPCR, and GAPDH and β-actin were used as the reference genes. Abbreviations as follows: ANXA1, annexin A1; TRAF3, tumor necrosis factor receptor associated factor 3; MUC2, mucin2; unchallenge, control birds received a cornsoybean meal basal diet without AMPs, antibiotic and necrotic enteritis (NE) challenge; challenge, control birds experimentally challenged with NE; peptide, birds experimentally challenged with NE and supplemented with 20 mg peptide/kg diet; Antibiotic, birds experimentally challenged with NE and supplemented with 45 mg antibiotic (bacitracin methylene disalicylate)/kg diet; The letters on the bar mean show significant difference (P < 0.05).
